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4 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Original) In a traction drive assembly comprising a carrier mountable 
to a support structure, a center shaft rotatably journaled in said carrier about a central 
axis; first and second tapered raceways carried by said center shaft and presented 
outwardly from said axis; a hub surrounding said shaft and having first and second outer 
raceways presented toward said first and second tapered inner raceways; and first and 
second planet rollers positioned between said first and second inner and outer 
raceways, respectively; said planet rollers being rotatable about a planet axis 
substantially parallel to said central axis; the improvement comprising a load supporting 
structure to transfer loads from said hub to said carrier and to bypass the central shaft; 
said load supporting structure comprising said carrier: 

said carrier comprising a plurality of pockets having radially outwardly directed 
seats and planet axles received in said pockets and supported on said seats, said 
pockets substantially preventing said planet axles from moving radially inwardly relative 
to the central shaft while allowing said planet axles to move radially outwardly relative to 
said central shaft; said planet rollers being rotatably mounted about said planet axles; 
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whereby, loads from said hub are transferred to said planet rollers, to said planet axles, 
and then to said carrier, such that said loads bypass said central shaft. 

2. (Original) The traction drive assembly of claim 1 including a first sun 
roller and a second sun roller mounted on said center shaft to be rotated by said shaft 
as said shaft rotates; said first and second sun rollers defining said first and second 
inner raceways and including first and second ends; said first ends of said sun rollers 
facing each other. 

3. (Original) The traction drive assembly of claim 2 including a camming 
mechanisms which urges said first and second sun rollers apart to enhance 
engagement between said sun rollers and said planet rollers. 

4. (Original) The traction drive assembly of Claim 3 wherein said 
camming mechanism comprises a plurality of balls and a biasing member which urges 
said sun rollers together 

5 (Original) The traction drive assembly of claim 4 wherein said shaft 
including a plurality of recesses; said sun rollers including a plurality of recesses formed 
In the first ends of said sun rollers; said recesses in said shaft and said sun rollers being 
sized to partially receive said balls; such that when said sun rollers are urged together 
by said biasing member, said recesses in said sun rollers and said shaft will cooperate 
to encase said balls; whereby, as said shaft is rotated, said balls bear against walls of 
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said sun roller recesses to urge said sun rollers apart against the bias of said biasing 
member. 

6. (Original) The traction drive assembly of claim 3 including a cage fixed 
to said shaft and extending radially from said shaft between said first and second sun 
rollers; said cage including a plurality of recesses and said sun rollers including a 
plurality of recesses in their respective first ends; said cage recesses and sun roller 
recesses being alignable with each other; said balls being received in said recesses of 
said cage and said sun rollers; whereby, as said shaft is rotated, said balls bear against 
walls of said sun roller recesses to urge said sun rollers apart against the bias of said 
biasing member. 

7. (Original) The traction drive assembly of claim 3 wherein said 
camming mechanism includes a biasing member to urge said sun rollers together, a 
ring fixed to said central shaft; said ring having at least one surface which is sloped to 
define a cam ramp, and a cam race on the first end of at least one of said sun rollers; 
whereby as said shaft rotates, said camming ramp rotates against the cam race of said 
at least one sun roller to urge said sun rollers apart against the force of said biasing 
member. 

8. (Original) The traction drive assembly of claim 1 wherein said planet 
axle carries first and second tapered raceways directed outwardly from planet axis. 
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9. (Original) The traction drive assembly of claim 1 including a spacer on 
said planet axle between said first and second planet rollers. 

10. (Original) The traction drive assembly of claim 1 wherein said planet 
axle is generally quadrilateral in radial cross-section. 

11. (Original) The traction drive assembly according to claim 1 wherein the 
first raceways taper downwardly toward the axis in the same direction, and the second 
raceways taper downwardly toward the axis in the same direction and in the direction 
opposite to that in which the first raceways taper. 

12. (Original) The traction drive assembly according to claim 1 1 wherein 
each of the raceways has a large end; and wherein the first and second inner raceways 
are closest at their large ends and the first and second outer raceways are closest at 
their large ends. 

13. (Original) The traction drive assembly according to claim 1 where each 
planet axle has a first and a second planet roller around it. 

14. (Original) The traction drive assembly according to claim 13 wherein 
the first and second planet rollers have end faces, and the first and second planet 
rollers around each axle contact each other at their end faces. 

15. (Original) The traction drive assembly according to claim 14 wherein 
pure rolling contact exists between the side faces of first rollers and the first raceways, 
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between the side faces of the second rollers and second raceways, and between the 
end faces of the first and second rollers around each axle, 

.16. (Original) The traction drive assembly according to claim 1 including 
bearings located between the planet rollers and the planet axles for transferring radial 
loads between the carrier and rollers. 

1 7, (Currently Amended) The combination according to claim 20 4b 
combinat i on with a supporting structur e , a hub assemb l y - for - fac il itating rotation about an 
axis that i s fix e d in position with respect to tho oupporting - str - uoturo; said hub assembly 
compr i sing: 

a carrier att a ch e d s e curely to tho Gupportlng - structur e and inc l uding pl a n e t a x les 

e xt e nding g e n e ral l y axially and arrang e d around tho axis; wherein said carrier including 
includes axle supporting members against which said planet axles seat to substantially 
prevent said planet axles from moving radially inwardly relative to said axis^f 

a c e nt e r shaft locat e d within s aid comer a B €PGanying - first - and s e cond sun ro ll er s 

defining firot and second innor raceways which oro presented outward l y - away from the 
axis and tapered downwardly a w a y from e ach other so that tho inner roooways are 
ctoGos t- w h oFO - th e y - hav e th e ir gr e at e st diam e t e r s ; 

a hub l ocat e d - around the axl e s of the carrier and having first and oooond - out e r 

raceway s which tapor downward l y away from e ach other so that tho firpt and cocond 
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out e r rac e way s ar e c l o ses t wh e r e they hav e th e ir gr ea t e st diam e t e rs, th e first out e r 
r a c e w a y b e ing pr e s e nt e d toward th e first -i nn e r rao e way - and - the - so e ond outer raceway 
b e ing presented - toword tho socond i nnor racoway; 

first p l anot ro lle rs l ocat e d around th e plan e t ax l es and b e tw ee n th e first 

rac e ways, e ach first pl a n e t ro l l e r having a tap e r e d s id e fac e wh e r e it contacts th e first 
raceways and an e nd face g e n e ra ll y at4h e larg e e nd of i ts tap e red - sid e fac e ; 

second - p l anot ro ll ers locatod around tho plaRQt ^ ax 4 os botwoon tho socond 

raceway s , e ach plan e t se cond ro lle r h a ving a tap e r e d s id e fac e wh e r e it contact s the 
s e cond raceways and an end fac e g e n e rally at th e larg e e nd of its sid e fac e ; 

th e re - b elR g - a F Qu a d -e aGh p l anet ax le- a first plan e t - ro lle r - and - a second p l anet 

ro l ler, w i th th e first and se cond p la n e t roll e rs around oach ax l o contacting oach othor at 
th e ir e nd fac es ; th e pl a net roll e rs b e ing rot a t a b le r el at i v e to th e p la n e t ax le s to tran s fer 
betw ee n th e plan e t rol le rs and th e plan e t axles loads that ar e d i r e ct e d r a dially or ax i ally 
with - rospoot - to - tho - axi& wh eFoby - both tho shaft and - hub»w i ll rotate obouttho ~ axis, - with 
th e s h a ft rotating at a v el ocity greater than tho hub and wh e r e by Inward l y dlroctod radia l 
loads ar e tr a n s ferr e d from s aid hub to sa id carrier wh i lo bypass i ng sa i d contor shaft. 

18. (Currently Amended) The combination according to cla i m 17 
i nclud i ng claim 20 including bearings located between the placet axles and the plaaet 
rollers. 
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19. (Currently Amended) The combination according to claim 17 wh e r e in 
claim 20 wherein the shaft has a spindle located within the carrie r, said a n d further 
inc l udoc first and second sun rollers being located around the spindle, with the first 
inner raceway being on the first sun roller and the second inner raceway being on the 
second sun roller. 

20. (Currently Amended) In combination with a supporting structure, a 
hub assembly for facilitating rotation about an axis that is fixed in position with respect 
to the supporting structure, said hub assembly comprising: 

a carrier attached securely to the supporting structure and including axles 
extending generally axially and arranged around the axis; 

a center shaft located within said carrier and carrying first and second inner 
raceways which are presented outwardly away from the axis and tapered downwardly 
away from each other so that the inner raceways are closest where they have their 
greatest diameters; the shaft having a spindle located within the carrier; the spindle of 
the shaft containing sockets that open outwardly away from the axis; 

a hub located around the axles of the carrier and having first and second outer 
raceways which taper downwardly away from each other so that the first and second 
outer raceways are closest where they have their greatest diameters, the first outer 
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raceway being presented toward the first inner raceway and the second outer raceway 
being presented toward the second inner raceway; 

first planet rollers located around the axles and between the first raceways, each 
first planet roller having a tapered side face where it contacts the first raceways and an 
end face generally at the large end of its tapered side face; 

second planet rollers located around the axles between the second raceways, 
each second planet roller having a tapered side face where it contacts the second 
raceways and an end face generally at the large end of its side face; 

t frefe- b eto g - around -e aGh ax le a first planet ro ll er and q second p l anot ro ll er, with 
the first and second planet rollers around each axle contacting each other at their end 
faces; the planet rollers being rotatable relative to the axles to transfer between the 
rollers and the axles loads that are directed radially or axially with respect to the axis 
whereby both the shaft and hub will rotate about the axis, with the shaft rotating at a 
velocity greater than the hub; 

first and second sun rollers located around the spindle, with the first inner 
raceway being on the first sun roller and the second inner raceway being on the second 
sun roller; the sun rollers having sockets that open toward the sockets in the spindle; 
and wherein the shaft further comprises elements located in the sockets of the spindle 
and the sockets of the sun rollers to key the rollers to the shaft, the elements and 
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sockets further being configured to effect a camming action that urges the sun rollers 
apart when torque is transmitted between the sun rollers and the spindle. 

21 . (Currently Amended) The combination according to cla i m 17 wh e r e in 
claim 20 wherein the hub comprises first and second rings on which the first and second 
outer raceways are located, respectively. 

22. (Currently Amended) The combination according to claim 17 wher e in 
claim 20 wherein the carrier has a flange at which the carrier is attached to the 
supporting structure and a spindle projecting from the flange with the planet axles being 
on the spindle of the carrier 

23. (Original) The combination according to claim 22 wherein the spindle 
of the carrier has cavities in which the planet rollers are located. 

24. (Original) The combination according to claim 1 8 wherein the planet 
axles have bearing seats, and the bearings have inner races which fit around the axle 
bearing seats and rolling elements which are located around the inner races and within 
the rollers, the inner races being against the axles at the bearing seat to transfer loads 
from the planet rollers to the axles. 

25. (Currently Amended) The combination according to cl a im 17 and 
claim 20 and further comprising a road wheel attached securely to the hub. 
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26. (Currently Amended) The combination according to claim 17 and 
claim 20 and further comprising an electric motor interposed between the carrier of the 
hub assembly and the supporting structure; and wherein the shaft extends through the 
motor and is rotated by the motor. 

27. (Currently Amended) The combination according to claim 17 whoroin 
claim 20 wherein the planet rollers are bearings, the planet rollers including roller inner 
races and roller outer races and rolling elements positioned between the roller inner and 
outer races. 

28. (Currently Amended) A hub assembly for supporting radial and axial 
loads and for effecting a change in angular velocity about an axis of rotation, said hub 
assembly comprising: 

a carrier having axles arranged around the axis and extending generally axially; 
a center shaft located along the axis; 

a first sun roller and a second sun roller mounted on said center shaft to be 
rotated by said shaft as said shaft rotates; said first and second sun rollers defining first 
and second inner raceways that are tapered and are presented outwardly away from 
the axis; 
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a hub surrounding the shaft and having first and second outer raceways that are 
tapered and presented inwardly toward the first and second inner raceways, 
respectively of the center shaft; 

first planet rollers located around the axles and between the first raceways and 
having side faces where they contact the first raceways; and 

second planet rollers located around the axles and between the second 
raceways and having side faces where they contact the second raceways; 

said first and second sun rollers including axial inner faces and pockets formed in 
said inner faces; sajd shaft including pockets aligned with said pockets of said sun 
rollers; said hub assembly including wedging elements received in said shaft and sun 
roller pockets; the engagement of said wedging elements and said shaft and sun roller 
pockets rotationally connecting said sun rollers to said shaft such that rotation of said 
shaft rotates said sun rollers. 

29. (Original) The hub assembly of claim 28 wherein said wedging 
elements are balls. 

30. (Original) The hub assembly of 28 wherein said pockets are formed on 
said shaft. 
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31 . (Original) The hub assembly of claim 28 wherein said hub assembly 
includes a cage fixed to said shaft and extending radially from said shaft between said 
first and second sun rollers; said pockets being formed in said cage. 

32. (Original) A hub assembly for supporting radial and axial loads and for 
effecting a change in angular velocity about an axis of rotation, said hub assembly 
comprising: 

a carrier having axles arranged around the axis and extending generally axially; 
a center shaft located along the axis; 

a first sun roller and a second sun roller mounted on said center shaft to be 
rotated by said shaft as said shaft rotates; said first and second sun rollers defining first 
and second inner raceways that are tapered and are presented outwardly away from 
the axis; said sun rollers fitting loosely over the center shaft; said sun rollers being 
operatively connected to said center shaft by means of a camming mechanism to be 
rotated by said center shaft; 

a hub surrounding the shaft and having first and second outer raceways that are 
tapered and presented inwardly toward the first and second inner raceways, 
respectively of the center shaft; 

first planet rollers located around the axles and between the first raceways and 
having side faces where they contact the first raceways; and 

Page 15 of 21 

10 November 200$ 

N:VPttMtflTOMK AppfiCStieritfTIMK 07659M1MK 7659C1TTIMK 78S9C1 - Amonctmoni A. doc 



PAGE 1 6^2 * RCVD AT 1 1/11/2005 3:36:48 PM [Eastern Standard Tone] * SVR:USPTO-EFXRF-6/37 * DNIS:2738300 * CSID:3142382401 * DURATION (mn^ss):04-38 



11/11/2005 15:40 FA! 3142382401 



+ PT0- CENTRAL- OFF I @017 



Appl. No. 10/645,462 

Amdt dated November 11, 2005 

Reply to Office action of September 16, 2005 

second planet rollers located around the axles and between the second 
raceways and having side faces where they contact the second raceways. 

33. (Original) The hub assembly of Claim 32 wherein said camming 
mechanism comprises a plurality of balls and a biasing member which urges said sun 
rollers together. 

34 (Currently Amended) The hub assembly of claim 33 wherein said 
shaft includ i ng includes a plurality of recesses and said cun and said sun rollers include 
i ncluding a plurality of recesses formed in the first ends of said sun rollers; said 
recesses in said shaft and said sun rollers being sized to partially receive said balls; 
such that when said sun rollers are urged together by said biasing member, said 
recesses in said sun rollers and said shaft will cooperate to encase said balls; whereby, 
as said shaft is rotated, said balls bear against walls of said sun roller recesses to urge 
said sun rollers apart against the bias of said biasing member 

35. (Currently Amended) The hub assembly of claim 34 including a cage 
fixed to said shaft and extending radially from said shaft between said first and second 
sun rollers; said cage including a plurality of recesses and said sun roll e rs including a 
p l ura l ity of r e c esses i n th e ir r es pective first e nds ; said cage recesses and sun roller 
recesses being alignable with each other; said balls being received in said recesses of 
said cage and said sun rollers; whereby, as said shaft is rotated, said balls bear against 
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walls of said sun roller recesses to urge said sun rollers apart against the bias of said 
biasing member. 

36. (Original) The hub assembly of claim 32 wherein said camming 
mechanism includes a biasing member to urge said sun rollers together, a ring fixed to 
said central shaft; said ring having opposed side surfaces which extend from said shaft; 
at least one of said ring side surfaces being sloped to define a cam ramp, and a cam 
race on the first end of at least one of said sun rollers; whereby as said shaft rotates, 
said camming ramp rotates against the cam race of said at least one sun roller to urge 
said sun rollers apart against the force of said biasing member. 

37. (Original) The hub assembly of claim 36 wherein said both side 
surfaces of said ring are sloped; said ring having a pair of sections of narrow width and 
a pair of sections of wide width; said sections of wide width being positioned between 
said sections of narrow width. 

38. (Original) The hub assembly of claim 37 wherein said ramp and cam 
races are defined by a sweeping line that is generally perpendicular to the center shaft 
and which sweeps along a helical path. 
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